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IN THE CLAIMS 

Please cancel claims 2, 12^ and 23, amend claims 1, 9, 11, 19, 21, and 29 and add new claims 
31-57 as follows: 

1 . (CURRENTLY AMENDED) A method of esdmating a momenrum to be removed 
torn a spacecraft 

generating a plumlity of" spacecraft momentum measurements; 

fitting the plurality of spacecraft momentum measiirements to a parametric model of a 
spacecraft momentum profile having a titne period of ; 

determining the momentum of the spacecraft £com the paramedic model; and 
gcncratitig an cstiinate of the momentum to be removed from the spacecraft at lca$c in pare 
from the determined momentum of die spacecfafc[[.]]i 

wherein the generating a plurality of spacecraft mnmenmm measurmicnrs comprises 
yneaauring the spacecraft ^ngi^lftf 

measuring an angular rate of a momenmrn storage device disposed in the sacellice: 

and 

computing the momentum of the spacecraft at leas t- in part frotn the spacecraft 
angular rate, die momentum storage device angular rate, and an merria of the spacecraft and an 
inerria of the momentum storage device. 

2- (CANCELED) 

3. (ORIGINAL) The method of claim 1, further comprising die siep of filrering die 
plurality of spacecraft momentum measurements before fitting die spacecraft momentum 
measurements to the parametric model. 

4. (ORIGINAL) The method of claim 1, wherein die periodic spacecraft momentum 
profile comprises a pluraHty of segments, each segment modeled by a set of basis funcrions. 
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5. (ORIGINAL) The method of claim 4, wherein the set of basis functions is selected 
&om the group comprising: 

a polynomial; and 
a Fourier series. 

6. (ORIGINAL) The method of claim 5, wherein the set of basis functions is a 3"* 
order polynomial, and each segment is one hour in duration. 

7. (ORIGINAL) The method of claim 1, wherein the step of estimating the amount of 
momentum to be removed from the spacecraft comptises the steps of: 

determining a secular motncntutn icsidoal at least in part firom the momentum of the 
spacecraft determined from the parametric model; 
determining a momentum bias eccor; and 

determining the amount of momentum to be removed from the spacecraft at least in part 
from tlic measured momentum bias error and the secular momentum residual. 

8. (ORIGINAL) The method of claim 7, wherein die step of determining a secular 
momenmm residual at least in part &om the momenmm of the spacecraft compiises the steps of: 

filtering the spacecraft momentum measurement&i and 

determining a difference between a spacecraft momentum measurement at a scheduled time 
for removing the momentum &om the spacecraft and the estimate of the spacecraft momentum at 
a rime one time period prior to the scheduled time for removing the momentum from the 

spacecraft. 
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9. (CURRENTLY AMENDED) The method of claim 8, wherein the step of 
dctdmioiiig a momeatuin bias error comprises the steps of: 

determining the meamed momentum bias at least in part from — ^ > wneiem 

is the maximxjm momentum observed during the time poiiod and M^^j^ is a minimum 
momentum observed during die dme period ; and 

detertnining [[a]] the momentum bias error as a difference between the measured 
momentum bias and a commanded momenmm bias- 

10. (ORIGINAL) The medaod of claim 9, wbetdn spacecraft momentum is at least 
partially periodic with time period . 

1 1 . (CURRENTLY AMENDED) An apparatus for estimating a momentum to be 
removed from a spacecraft 

mean5 for gcjieraring n plurality of spacecraft momentum measurements; 

means for fitting the plurality of spacecraft momentum measurements to a paramecric model 
of a spacecraft momentum profile having a rime period of ] 

means for determining Ae momentum of the spacecraft from the patamecric model; and 

means for genetaiing an estimate of the momenmm to be removed from rhe spacecraft at 
least in part from die determined momentum of the spacecraitQ.]]^ 

^he^ein rhe .spacecraft comprises a momenmm storage de ^iVft, and wherein the means for 
generating a plurality of spacecraft momenmm meagnremcnrs comprises 
m^g^ns for measming the ypacecrafi angular rate; 

means for m **qg»™g- an angular rate of a momenm m stoiagp device disposed m the 

means for compuring rhe momenmm of the spacecraft at leas t in pait from the 
spacecra ft angular rate^_ejnrtomenmm storage_dgvice angular rate, and an inertia of the spacecraft 
and an iner tia of the mnmrntnm storage device. 
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12. (CANCELED) 

13. (ORIGINAL) The appaxatus of clium 11, furiher compiising means foe filtering the 
plurality of spacecraft momentum measurements before fitting the spacecraft momentum 
measurements to the parametric model. 

14. (ORIGINAL) The apparatus of claim 1 1 , wherein the periodic spacecraft 
momentum profile comprises a plurality of segments, each segment modeled by a set of basis 
funcdons. 

15. (ORIGINAL) The apparatus of claim 14, wherein the sec of basis functions is 
selected from the group comprising: 

a polynomial; and 
a Fourier series. 

16. (ORIGINAL) The apparatus of claim 15, wherein die set of basis foncrions is a 3"* 
otder polynormal, and each segment is one hour in durarioiL 

17. (ORIGINAL) The apparatus of claim 11, wherein the means for estimating the 
amount of tnomennim to be removed &om the spacecraft comptises: 

meatis for determining a secular moxnentum residual at least in part from the momentum of 
die spacecraft determined &om the patametric model; 

means for detertnining a momentum bias error; and 

means for determiTiing the amount of momentum to be removed fi:om the spacecraft at least 
in part fi:om the measured momentum bias error and the secular momentum residuaL 
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18. (ORIGINAL) The appiuatus of claim 17, wherein the means for decennining a 
secular momentum residual at least in part from die momentvuTi of the spacecrafr comprises: 

means for filteiiog die spacecraft momencum measurements; and 
means for determining a difference between a spacecraft momentum measurement at a scheduled 
time for removing the momentum from the spacecraft and the estimate of the sspacecraft 
momentum at a time one time period prioK to the scheduled time for removing the momentum 
from the spacecraft. 

19. (CURRENTLY AMENDED) The apparams of claim 1 8, wherein die means for 
determining a momentum bias error comprises: 

means for determining the measured momentum bias at least in part from ^— , 

wherein is die maximum momentum observed during the time period and Af is a 

minimum momentum observed dudng die time period ; and 

means for determining [[a]] the momentum bias error as a difference between die measured 
momenmm bias and a commanded momenmm bias. 

20- (ORIGINAL) The apparams of ckim 19, wherein spacecraft momencum is at least 
partially periodic widi time period . 
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21 . (CURRENTLY AMENDED) An apparatus for estdmatmg a momentum to he 
removed £tom a spacecraft: 

a first module for accepting a plurality of spacecraft momentum measurements and for 
fining the plurality of spacecraft momentum measurements to a parametric model of a spacecraft 
momentum profile lia\ring a time period of ; 

a second module for determining the momentum of the spacecraft from the parametric 
model; [[and]] 

a third module for generating an estimate of the momencum to be removcid from the 
spacecraft at least in part from die determined momentum of the »pacecraft[[.]]ian^ 

a filter for filtering the plurality of spacecraft momentum measuremenrs b efore fitting the 
s pacecraft momentum meASuremencs ro the parametric modeL 

22. (ORIGINAL) The apparams of claim 21 , fuitbet comprising a processor, and 
wherein die first modulcj die second module, and the diird module are software modules 
comprising instructions performable by the processor. 

23. (CANCELED) 

24. (ORIGINAL) The apparams of claim 21, wherein the periodic spacecraft 
momentum profile comprises a plurality of segments, each segment modeled by a set of basis 
funcdons. 

25. (ORIGINAL) The apparams of claim 24, wherein the set of basis funcdons is 
selected from the group comprising: 

a polynomial; and 
a Fourier series- 

26- (ORIGINAL) The apparatus of claim 25, wherein the set of basis funcdons is a 3"* 
order polynomial, and each segment is one hour in durarion. 
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27. (ORIGINAL) The apparatus of claim 21, vi^herein die third module comprises: 
a fourth module for determining a secular momentum residual at least in part from die 

momenmm of the spacecraft determined from the parametric model; 
a fifth module for determining a momentum bias error; and 

a sixth module for determining the amount of momentum to be removed feom the 
spacecraft at least in part from the measured momentum bias error and the secular momentum 
residuaL 

28, (ORIGINAL) The apparatus of claim 27, wherein: ^ 

the apparatus further comprises a filter for filtering the spacecraft momentuiri 
measurements; and 

the fourth module comprises a differencer for determining a difference between a spacecraft 
momentum measuxement at a scheduled time for removixig the momentum from the spacecraft and 
die estimate of the spacecraft momentum at a rime one time period t^, prior to the scheduled time 
for removing die momentum from the spacecrafL 

29, (CURRENfTLY AMENDED) The apparatus of claim 27, wherein die fifth module 
comprises: 

a seventh modiile for determining the measured momentum bias at least in part fcoro 
^MAX ^MiN ^ ^i^erein is the mflviimifn momentum observed during the time period 

and Mi^jff is a minimum momentum observed during the time period f ^ ; and 

an eighth module for determining [[a]] the momentum bias error as a difference between the 
measured momentum bias and a commanded momcncom bias. 

30. (ORIGINAL) The apparatus of claim 29, wherein spacecraft momentum is at least 
partially periodic with time period f ^ . 
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31. (NEW) A method of estimating a moracnttim to be removed fiom a spacecraft 
getictattng a plurality of spacecraft momentum measurements; 

fitring the plurality of spacecraft momentum measurements to a param<::tric model of a 
spacecraft momencum profile having a time period of ; 

determining die momentum of the spacecraft ftom the parametric model; and 
generating an esdmace of the momentum to be removed from the spacecraft at least in part 
ftom the determined momentum of die spacecraft; 

wherein die step of estimating the amount of momenmm to be removed ftom die spacecraft 
comprises the steps of: 

determining a secular momentum residual at least in part ftom the momentum of the 
spacecraft determined ftom die parametric model; 

determining a momentum bias error; and 

determining the amount of momentum to be removed ftom the spacecraft at least in 
part ftom the measured momentum bias error and the secular momentum residual. 

32. (NEW) The mediod of claim 31, wherein the step of determining a secular 
momentum residual at least in part ftom the momentum of the spacecraft comprises the steps of: 

filtering the spacecraft momentum meaiwements; and 

determining a difference between a spacecraft momtmtum measurement at a scheduled time 
for removing the momentum from die spacecraft and the cstimace of rhe spacecraft momentum at 
a time one time period prior to the scheduled time for removing the momenmm horn die 

spacecraft. , 
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33. (NEW) The method of daim 32, wherein the seep of detennining a momentum bias 
error comprises the steps of: 

determining the measiired momentum bias at least in part from ■ , wherein 

is die maximum momentum observed during die time period and Af^y^ is a miaimum 
momentum observed during the time period ; and 

detennining the momentum bias error as a difference between the measured momentum 
bias and a commanded momentum bias. 

34. (NEW) The method of claim 33, wherein spacecraft momentxmi is at least partially 
periodic with time pcdod . 

35. (NEW) The mediod of claim 31 , wherein the spacecraft comprises a momentum 
storage device, and wherein the step of generating a plurality of spacecraft momentum 
mcasmcmcnts comprises rhe steps of: 

measuring the spact^craft angular rate; 

measuring an angular rate of a momentum storage device disposed in die satellite; and 
computing the momentum of the spacecraft at least ia part from the spacecraft angular rate, 

the momentum storage device angular rate, and an inertia of the spacecraft and an inertia of die 

momentum storage device. 

36. (NEW) The method of claim 31, ftucher comprising the step of filtering die plurality 
of spacecraft momentum measurements before fitting the spacecraft momenaim measurements to 
the parametric model. 

37. (NEW) Tlic metliod of daim 31, wherein the periodic spacecraft momentum profile 
comprises a plurahty of segments, each segment modeled by a set of basis functions. 
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38. (NEW) The method of claim 37, wherein the set of basis fvmcuons is selected fcom 
the group comprising: 

a polynomial; and 
a Fouriet series. 

39. (NEW) The method of claim 38, wherein the set of basis functions is a 5""^ order 
polynomial, and each segment is one hour in duration. 

40. (NEW) An apparatus for estimating a momentum to be removed from a spacecraft: 
means for generating a pluxsiHty of spacecraft momentum measurements; 

means for fitting the plurality of spacecraft momenram meastiremcnts to a parametric model 
of a spacecraft momentum profile having a dme period of ; 

means for determining the momentum of the spacecraft from the parametric model; and 
means for generating an estimate of the momenmm to be removed from the spacecraft at 
least in part firom the determined momentum of the spacecraft; 

-wherein the means for estimating the amount of momentum to be removed fiom the 
spacecraft comprises: 

means for determining a secular momenmm residual at least in part from the 
momentum of the spacecraft determined firom the parametric modd; 

means for determining a momentum bias error; and 
means for determining the amoimt of momentum to bo removed from the 
spacecraft at least in part from the measured momentom bias error and the secular momentum 
residuaL 
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41 . (NEW) The apparatus of daim 40, wbcjrcin the means for detctmining a secular 
momtintiim residual at least in part from the momenmm of the spacecraft comprises: 

means for filrering the spacecraft momentum measurements; and 
means for determining a difference between a sspacectaft momenrum mcasuremeni: ar a scheduled 
lime for removing the momentum from die spacecraft and the estimate of tlic spacecraft 
momentum at a time one time period prior to die scheduled time for removing the momenram 
from the spacecraft. 

4Z (NEW) The apparatus of claim 41, wherein the means for determining a momentum 
bias error comprises: 

means for determining the measured momentum bias at least m part izom ^ ' 

wherein is the maximum momenmm observed during the time pedod and M^^^ is a 

minimum momentum observed during the time period ; and 

means for determining the momenami bias error as a difference between the measured 
momenmm bias and a commanded momentum bias. 

43. (NEW) The apparatus of claim 42, wherein spacecraft momenmm is at least partially 
periodic with tune period/^ . 

44, (NEW) The apparatus of claim 40, wherein the spacecraft comprises a momentum 
storage device, and wherein the means for generating a plurality of spacecraft momenmm 
measurements comprises: 

means for measuring the spacecraft: angular rate; 

means for measuring an angular rate of a momentum storage device disposed in the satellite; 

and 

means for computing the momentum of die spacecraft at least in part from the spacecraft 
angular rate, ihe momentum storage device angular rate, and an inertia of the spacecraft and an 
inertia of the momentum storage device. 
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45. (NEW) The apparatus of claim 40, further comprising means for filtering the 
plurality of spacecraft momentum measurements before fitting the spacecraft momentum 
measurements to the patamettic model. 

46. (NEW) The apparams of claim 40, wherein the periodic spacecraft momennim 
profile comprises a plurality of segments, each segment modeled by a sec of basis functions. 

47. (NEW) The apparatus of claim 46, wherein the set of basis functions is selected 
from the group comprising: 

a polynotnial; and 
a Fourier series. 

48. (NEW) The apparatus of claim 47, wherein die set of basis functions is a 3"^ order 
polynomial, and each segment is one hour in duration. 
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49. (NEW) An apparatus for estimating a momcntam to be removed from a spacecraft: 
a first module for accepting a plurality of spacecraft momentum measurements and for 

fitting the plurality of spacecraft momentum measurements to a parameiric model of a spacecraft 
momentum profile having a time period of ; 

a second modvile for detertnining the momentum of the spacecraft ftom the parametric 
model; and 

a third module for generating an estimate of the raomenmm lo be removed from the 
spacecraft at least in part from the determined momentum of the spacecraft; 
wherein the third module comprises: 

a fourth module for determining a secular momentum residual at least in part from 
the momentum of the spacecraft determined from the parametric model; 

a Sftfi module for determining a momentum bias error; aiid 
a sixth module for determining the amount of momennim to be removed from die 
spacecraft at least in part from the measured momenmm bias error and the secular momentum 
residuaL 

50. (NEW) The apparatus of claim 49, wherein: 

die apparatus further comprises a filter for filtering the spacecraft momentum 
measurements; and 

the fourdii module comprises a diffcrencer for detertnining a difference between a spacecraft 
momentum measurement at a scheduled time for removing the momentum from the spacecraft and 
the estimate of the spacecraft momentum at a time one time period t^, prior to the scheduled time 
for removing the momentum from the spacecraft. 



-14- 

G&C 147,1 42-US-Ol 



PA6E17/20'RCVDAT1/10/2006 6:03:S7PM|Pastem8tanda^^ 



OI-tO-2006 03:Z3Plyl FR0M-GatS8 & Cooper LLP 413106418798 T-867 P. 018/020 F-111 



51. (NEW) The apparatus of claim 49, wba;cin the fifth module comprises: 

a seventh module for determining the measured momentum bias at least in part frOin 



— , wherein is the maximum momentum observed during the time period ?^ 

and M^jj^ is a minimum momentum ob&crvcd during the time peiiod ; and 

an eighth module for determining the momentum bias error as a difference between the 
measured momentum bias and a commanded momentum bias. 



52. (NEW) The apparams of claim Si, wherein spacecraft momentum is at least partially 
pedodic widi time period . 

53. (NEW) The apparams of claim 49, furdier comprising a processor, and wherein the 
first tnodule, the second module, and die third module axe software modules comprising 
instmciions performable by the processor, 

54. (NEW) The apparatus of claim 49, further comprising a filter for filtering the 
plurality of spacecraft momentum measurements before fitting the spacecraft momentum 
measurements to the parametdc model 

55. ^^W) The apparatus of claim 49, wherein the periodic spacecraft momentum 
profile comprises a plurality of segments, each segment modeled by a set of basis functions. 

56. (NEW) The apparatus of claim 55, wherein the set of basis functions is selected 
&om dae group comprising: 

a pol3momial; and 
a Fourier series. 

57. pSTEW) Th6 apparatus of claim 56, wherein the set of basis ftmcdons is a 3'*^ order 
polynomial, and each segment is one hour in duradon. 

-15- 

G&C 147.142-US-Ol 



PA6E1»20'RCVDAT1/10120066:03:S7PM|pasternStani^^ 



